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DATA TRANSMISSION METHOD AND channel , to obtain a modulated optical signal ; and sending 
APPARATUS the modulated optical signal to an optical network . 

With reference to the first aspect , in a first possible 
CROSS - REFERENCE TO RELATED implementation of the first aspect , the method further 

APPLICATION 5 includes : 
measuring a channel , to obtain information indicating 

This application is a continuation of International Patent how a signal - to - noise ratio SNR changes with a frequency 
Application No . PCT / CN2015 / 090025 , filed on Sep . 18 . spectrum ; 
2015 , the disclosure of which is hereby incorporated by determining at least one bearer channel according to the 

10 information indicating how the SNR changes with the reference in its entirety . frequency spectrum ; and 
TECHNICAL FIELD establishing the correspondence between an input port 

and a bearer channel . 
With reference to the first aspect , in a second possible The present invention relates to the field of communica 15 implementation of the first aspect , the method further tions technologies , and in particular , to a data transmission includes : method and apparatus . determining at least one bearer channel according to a 

BACKGROUND configured type of a radio signal , a configured quantity of 
each type of radio signals , and a configured channel capacity 

20 requirement of each type of radio signals ; and With development of wireless technologies , a remote establishing the correspondence between an input port 
radio unit ( RRU ) and a baseband unit ( BBU ) that are and a bearer channel . 
originally located on a same base station are separated from With reference to the first possible implementation of the 
each other . Coverage of the RRU becomes smaller , and the first aspect , in a third possible implementation of the first 
RRU logically approaches a user . BBUs are pooled and 25 aspect , the measuring a channel includes : 
virtualized , and are deployed together . A fronthaul ( Fron - sending a reference signal ; 
thaul ) manner is used on an RRU side and a BBU side . receiving , by using a management channel , a measure 

Referring to FIG . 1 , FIG . 1 is a structural diagram and a ment result generated based on the reference signal , where 
schematic diagram of deployment of a wireless network in a codeword and a carrier that are used for the management 
the prior art . As shown in FIG . 1 , each station includes only 30 channel are fixed ; and 
an RRU device , and all BBU devices move up to a central determining , according to the measurement result , the 
ized equipment room to form a BBU pool . A BBU and an information indicating how the SNR changes with the 
RRU are connected by using a common public radio inter - frequency spectrum . 
face ( CPRI ) and an optical fiber . The BBU and the RRU With reference to the first aspect , or the first possible 
transmit data to each other over the optical fiber by using a 35 implementation of the first aspect , or the second possible 
CPRI transfer protocol . Specifically , when the BBU or the implementation of the first aspect , in a fourth possible 
RRU needs to transmit a radio signal , the BBU or the RRU implementation of the first aspect , the method further 
encapsulates the radio signal in a CPRI protocol frame includes : 
format , and transmits the encapsulated radio signal by using sending the correspondence to a receive end by using a 
the CPRI interface and the optical fiber . 40 management channel , so that the receive end demodulates 

The foregoing network structure has the following disad - the modulated optical signal according to the correspon 
vantages : Because the radio signal needs to be encapsulated dence , where a codeword and a carrier that are used for the 
according to the CPRI protocol , there is a relatively large management channel are fixed . 
amount of invalid data , and transmission efficiency is rela With reference to the first aspect , in a fifth possible 
tively low . In addition , a large quantity of optical fibers need 45 implementation of the first aspect , the method further 
to be deployed between the BBU and the RRU in the includes : 
transmission manner . receiving the correspondence by using a management 

channel , where a codeword and a carrier that are used for the 
SUMMARY management channel are fixed . 

50 A second aspect of the present invention provides a 
Embodiments of the present invention provide a data network side device , including : 

transmission method and apparatus , so as to resolve a an input port , configured to receive a radio signal ; 
prior - art technical problem that transmission efficiency is a processor , configured to determine , according to a 
relatively low in a manner of data transmission between a correspondence between an input port and a bearer channel , 
BBU and an RRU . 55 a bearer channel corresponding to the radio signal ; 

A first aspect of the present invention provides a data a modem , configured to : perform Code Division Multiple 
transmission method , including : Access CDMA modulation and carrier modulation on the 

obtaining a radio signal by using an input port ; radio signal according to a codeword and a frequency 
determining , according to a correspondence between an sub - band that are corresponding to the bearer channel , to 

input port and a bearer channel , a bearer channel corre - 60 obtain a modulated electrical signal ; and modulate the 
sponding to the radio signal ; modulated electrical signal to an optical wavelength corre 

performing Code Division Multiple Access ( CDMA ) sponding to the bearer channel , to obtain a modulated optical 
modulation and carrier modulation on the radio signal signal , where the optical wavelength is an optical wave 
according to a codeword and a frequency sub - band that are length supported by an optical network that connects the 
corresponding to the bearer channel , to obtain a modulated 65 network side device and a receive end device ; and 
electrical signal ; and modulating the modulated electrical an optical transceiver , configured to send the modulated 
signal to an optical wavelength corresponding to the bearer optical signal to the optical network . 
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With reference to the second aspect , in a first possible One or more technical solutions provided in the embodi 
implementation of the second aspect , the processor is further ments of the present invention have at least the following 
configured to : obtain a measurement result of a channel , technical effects or advantages : 
where the measurement result includes information indicat . In the embodiments of the present invention , each input 
ing how a signal - to - noise ratio SNR changes with a fre - 5 port is corresponding to one bearer channel , and each bearer 
quency spectrum ; determine at least one bearer channel channel includes three attributes : a codeword used for each 
according to the information indicating how the SNR bearer channel , a frequency sub - band of each bearer chan 
changes with the frequency spectrum ; and establish the nel , and an optical wavelength of each bearer channel . Then 
correspondence between an input port and a bearer channel . different - codewords - based CDMA modulation and different 

With reference to the second aspect , in a second possible 10 carrier modulation are performed on each radio signal , to 
implementation of the second aspect , the processor is further obtain a modulated electrical signal , and then the modulated 
configured to : determine at least one bearer channel accord electrical signal is modulated to an optical wavelength 
ing to a configured type of a radio signal , a configured supported by an optical network , to obtain a modulated 
quantity of each type of radio signals , and a configured optical signal . Because there is no need to encapsulate the 
channel capacity requirement of each type of radio signals ; 15 radio signal , and an amount of to - be - transmitted invalid data 
and establish the correspondence between an input port and is reduced , system transmission efficiency is improved . 
a bearer channel . Further , because radio signals are distinguished from each 

With reference to the first possible implementation of the other by using codewords and / or carriers , one separate 
second aspect , in a third possible implementation of the optical fiber is optional between an RRU and a BBU , on the 
second aspect , the optical transceiver is further configured 20 premise that at least only one optical fiber is required in an 
to : send a reference signal to the receive end device ; and entire network . Therefore , a quantity of deployed optical 
receive , by using a management channel , a measurement fibers between a BBU side and an RRU side can be greatly 
result generated based on the reference signal , where a reduced . 
codeword and a carrier that are used for the management 
channel are fixed ; and 25 BRIEF DESCRIPTION OF DRAWINGS 

the processor is configured to obtain , according to the 
measurement result , the information indicating how the FIG . 1 is a schematic diagram of data transmission 
SNR changes with the frequency spectrum . between a BBU side and an RRU side in the prior art ; 

With reference to the second aspect , or the first possible FIG . 2A and FIG . 2B are structural diagrams of wireless 
implementation of the second aspect , or the second possible 30 networks according to an embodiment of the present inven 
implementation of the second aspect , in a fourth possible tion ; 
implementation of the second aspect , the optical transceiver FIG . 3 is a flowchart of a data transmission method 
is further configured to send the correspondence to the according to an embodiment of the present invention ; 
receive end device by using a management channel , so that FIG . 4 is a diagram of a curve indicating how an SNR 
the receive end device demodulates the modulated optical 35 changes with a frequency spectrum according to an embodi 
signal according to the correspondence , where a codeword ment of the present invention ; 
and a carrier that are used for the management channel are FIG . 5 is a functional block diagram of a data transmis 
fixed . sion apparatus according to an embodiment of the present 

With reference to the second aspect , in a fifth possible invention ; and 
implementation of the second aspect , the optical transceiver 40 FIG . 6 is a structural block diagram of a network side 
is further configured to receive the correspondence by using device according to an embodiment of the present invention . 
a management channel , where a codeword and a carrier that 
are used for the management channel are fixed . DESCRIPTION OF EMBODIMENTS 

With reference to any one of the second aspect , or the first 
to the fifth possible implementations of the second aspect , in 45 Embodiments of the present invention provide a data 
a sixth possible implementation of the second aspect , the transmission method and apparatus , so as to resolve a 
network side device is a baseband unit ( BBU ) side device , prior - art technical problem that a large quantity of optical 
and the receive end device is a remote radio unit ( RRU ) side fibers need to be deployed in a manner of data transmission 
device ; or between a BBU and an RRU . 

the network side device is a remote radio unit RRU side 50 To resolve the foregoing technical problem , a main idea of 
device , and the receive end device is a baseband unit BBU technical solutions in the embodiments of the present inven 
side device . tion is as follows : 

A third aspect of the present invention provides a data Each input port is corresponding to one bearer channel , 
transmission apparatus , including : and each bearer channel includes three attributes : a code 

a processing unit , configured to : obtain a radio signal by 55 word used for each bearer channel , a frequency sub - band of 
using an input port ; determine , according to a correspon each bearer channel , and an optical wavelength of each 
dence between an input port and a bearer channel , a bearer bearer channel . Then different - codewords - based CDMA 
channel corresponding to the radio signal , and perform Code modulation and different carrier modulation are performed 
Division Multiple Access CDMA modulation and carrier on each radio signal , to obtain a modulated electrical signal , 
modulation on the radio signal according to a codeword and 60 and then the modulated electrical signal is modulated to an 
a frequency sub - band that are corresponding to the bearer optical wavelength supported by an optical network , to 
channel , to obtain a modulated electrical signal ; and modu - obtain a modulated optical signal . Because there is no need 
late the modulated electrical signal to an optical wavelength to encapsulate the radio signal , and an amount of to - be 
corresponding to the bearer channel , to obtain a modulated transmitted invalid data is reduced , system transmission 
optical signal ; and 65 efficiency is improved . Further , because radio signals are 

an optical sending unit , configured to send the modulated distinguished from each other by using codewords and / or 
optical signal to an optical network . carriers , one separate optical fiber is optional between an 
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RRU and a BBU , on the premise that at least only one network structure shown in FIG . 2A may be used . That is , at 
optical fiber is required in an entire network . Therefore , a least two RRUs that are relatively close to each other are 
quantity of deployed optical fibers between a BBU side and connected to a same RRU side device , and then a plurality 
an RRU side can be greatly reduced . of RRU side devices are connected to an optical splitter by 

To make the objectives , technical solutions , and advan - 5 using branch optical fibers , to connect to a BBU side device 
tages of the embodiments of the present invention clearer , by using a trunk optical fiber . If RRUs corresponding to a 
the following clearly and describes the technical solutions in same BBU pool are relatively close to each other , the 
the embodiments of the present invention with reference to network structure shown in FIG . 2B may be used . That is , all 
the accompanying drawings in the embodiments of the RRUs are connected to a same RRU side device , and the 
present invention . Apparently , the described embodiments 10 RRU side device is connected to a BBU side device by using 
are some but not all of the embodiments of the present an optical fiber . An electrical signal is transmitted between 
invention . All other embodiments obtained by a person of the RRU side device and the RRU . 
ordinary skill in the art based on the embodiments of the In this embodiment of the present invention , that the BBU 
present invention without creative efforts shall fall within side device sends a signal to the RRU side device is referred 
the protection scope of the present invention . 15 to as downlink , and that the RRU side device sends a signal 

In addition , the term “ and / or ” in this specification to the BBU side device is referred to as uplink . 
describes only an association relationship for describing Accordingly , the optical splitter is configured to : divide 
associated objects and represents that three relationships one downlink optical signal into a plurality of downlink 
may exist . For example , A and / or B may represent the optical signals , and separately transmit the plurality of 
following three cases : Only A exists , both A and B exist , and 20 downlink optical signals to the RRU side device ; and import 
only B exists . In addition , the character “ / ” in this specifi - an uplink optical signal sent by the RRU side device into the 
cation generally indicates an “ or ” relationship between the trunk optical fiber , and transmit the uplink optical signal to 
associated objects . the BBU side device . 

Referring to FIG . 2A and FIG . 2B , FIG . 2A and FIG . 2B In addition , in this embodiment of the present invention , 
are structural diagrams of two possible wireless networks 25 the optical network may support multi - wavelength transmis 
according to an embodiment of the present invention . The sion . For example , downlink wavelengths include to me 
wireless network includes a BBU , an RRU , a BBU side and n is an integer greater than or equal to 2 . For example , 
device , an RRU side device , and an optical network . uplink wavelengths include ho , to han 

The optical network may be a passive optical network Then referring to FIG . 3 , FIG . 3 is a flowchart of a data 
( PON ) , or may be an active optical network . It should be 30 transmission method according to an embodiment of the 
noted that , in this embodiment of the present invention , the present invention , and the method is described from a 
PON is an optical network that includes a passive optical perspective of a data transmit end . In this embodiment , the 
device , and does not relate to a PON transfer protocol in the method shown in FIG . 3 may be applied not only to the BBU 
prior art . For example , an optical splitter in FIG . 2A is a side devices shown in FIG . 2A and FIG . 2B , but also to the 
passive optical device . The active optical network is an 35 RRU side devices shown in FIG . 2A and FIG . 2B . As shown 
optical network that includes an active optical device , and in FIG . 3 , the method includes : 
does not relate to an active optical network transfer protocol Step 101 : Obtain a radio signal by using an input port . 
in the prior art . For example , the active optical device is an Step 102 : Determine , according to a correspondence 
optical amplifier . between an input port and a bearer channel , a bearer channel 

Specifically , in FIG . 2A , the optical network includes one 40 corresponding to the radio signal . 
optical transceiver on a BBU side , a plurality of optical Step 103 : Perform CDMA modulation and carrier modu 
transceivers on an RRU side , the optical splitter , and optical lation on the radio signal according to a codeword and a 
fibers . The optical transceiver on the BBU side is connected frequency sub - band that are corresponding to the bearer 
to one end of the optical splitter by using an optical fiber . channel , to obtain a modulated electrical signal ; and modu 
The other end of the optical splitter is separately connected 45 late the modulated electrical signal to an optical wavelength 
to the optical transceivers on the RRU side by using optical corresponding to the bearer channel , to obtain a modulated 
fibers . In FIG . 2B , the optical network includes one optical optical signal . 
transceiver on a BBU side , one optical transceiver on an Step 104 : Send the modulated optical signal to an optical 
RRU side , and one optical fiber between the two optical network . 
transceivers . In actual application , another passive or active 50 When the optical network supports only single - wave 
optical device may be further configured in the optical length transmission , a same wavelength is used for all bearer 
network . A person skilled in the art may perform configu - channels . When the optical network supports multi - wave 
ration according to an actual requirement . length transmission , a same optical wavelength may be used 

The optical transceiver and the BBU side device that are for all bearer channels , or different optical wavelengths may 
on the BBU side may be physically integrated together , or 55 be used for different bearer channels . 
may be physically independent of each other . Similarly , the Optionally , if the codeword corresponding to the bearer 
optical transceiver and the RRU side device that are on the channel is referred to as a first attribute of the bearer channel , 
RRU side may be physically integrated together , or may be and the frequency sub - band corresponding to the bearer 
physically independent of each other . In addition , the RRU channel is referred to as a second attribute of the bearer 
side device and a corresponding RRU may be physically 60 channel , and if only the first attribute and the second 
integrated together , or may be physically independent of attribute of the bearer channel , that is , the codeword used for 
each other . the bearer channel and the frequency sub - band of the bearer 

The optical transceiver includes an optical transmitter and channel , are considered , a relationship between different 
an optical receiver that are physically independent of each bearer channels may have the following several cases . In 
other or integrated together . 65 Case 1 , frequency sub - bands corresponding to all bearer 

In actual application , if RRUS corresponding to a same channels are the same and are an entire frequency band 
BBU pool are relatively far away from each other , the supported by the optical network , and codewords corre 
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sponding to all the bearer channels are orthogonal to each width of the radio signal W3 is F3 , and an SNR requirement 
other . That is , all radio signals are transmitted by using a of the radio signal W3 is SNR 3 . 
same carrier , but all the radio signals are distinguished from After the system startup , downlink channel measurement 
each other by using orthogonal codewords . In Case 2 , some and uplink channel measurement are performed to obtain 
of all bearer channels are corresponding to a same frequency 5 SNR measurement results , that is , a curve indicating how a 
sub - band , and the frequency sub - band is a part of a fre downlink SNR changes with a frequency spectrum and a 
quency band supported by the optical network ; and code curve indicating how an uplink SNR changes with a fre 
words corresponding to the some bearer channels are quency spectrum . Specifically , a BBU side device sends a 
orthogonal to each other . That is , the entire frequency band downlink reference signal to an RRU side device , and 
supported by the optical network may be divided into a 10 instructs , by using a management channel , the RRU side 

device to receive the reference signal , measure downlink plurality of frequency sub - bands , and the frequency sub channel quality by using the downlink reference signal , and bands are distinguished from each other by using orthogonal then report an SNR measurement result to the BBU side codewords . Case 3 is similar to Case 2 but different from device by using the management channel . Then the BBU Case 2 in that , all bearer channels are corresponding to 
different frequency sub - bands , and the frequency sub - bands RRU side device to send an uplink reference signal , and 
are a part of a frequency band supported by the optical measures uplink channel quality to obtain an SNR measure 
network ; and all the bearer channels are corresponding to ment result . A specific measurement process is content well 
different codewords . known to a person skilled in the art , and therefore , is not 

In actual application , which one of Case 1 to Case 3 is 20 described herein . 
specifically used may be set according to an actual case . The It should be specially noted that a codeword and a carrier 
following uses an example to describe in detail how to that are corresponding to the management channel are fixed . 
determine the correspondence in step 102 . That is , the fixed carrier is used to perform carrier modula 

Specifically , if a transmission medium and a frequency tion on a signal sent by using the management channel and 
band of a signal are given , a channel capacity of the signal , 25 the fixed codeword is used to perform CDMA modulation on 
that is , a maximum channel transmission rate is limited and the signal sent by using the management channel , and the 
satisfies a Shannon theorem . The following equation is used fixed carrier and the fixed codeword cannot be used for 
to represent the Shannon theorem : Rmax = W * log , ( 1 + SNR ) . another bearer channel . In addition , an optical wavelength of 
Rmax represents a channel capacity , W represents a fre the management channel may be all optical wavelengths or 
quency spectrum width of a channel , and SNR represents a 30 one optical wavelength in a multi - wavelength optical net 
signal - to - noise ratio ( SNR ) of the channel . Referring to FIG . work . 
4 , FIG . 4 is a diagram of a relationship between an SNR and After obtaining the measurement results , the BBU side 
a frequency spectrum . A longitudinal axis represents the device performs bear channel division and defines an attri 
SNR , a lateral axis represents the frequency spectrum , a bute of a bearer channel according to a type of a radio signal , 
curve indicates how the SNR changes with the frequency 35 a quantity of radio signals , a channel capacity requirement 
spectrum , and each rectangle , for example , a rectangle CO of each type of radio signals , and a curve indicating how an 
represents a channel capacity . If the SNR is not large SNR obtained by means of measurement changes with a 
enough , a range of the frequency spectrum needs to be frequency spectrum . If the BBU side device performs down 
expanded , and therefore , the rectangle is wider . For link bearer channel division and defines an attribute of a 
example , a rectangle C3 is wider than a rectangle C1 . 40 downlink bearer channel , the BBU side device uses the 
Generally , because a channel capacity requirement of a curve indicating how the downlink SNR changes with the 
given radio signal is determined , a channel capacity needs to frequency spectrum . If the BBU side device performs uplink 
be adjusted to satisfy the requirement . An adjustment bearer channel division and defines an attribute of an uplink 
method is to adjust a frequency spectrum width . bearer channel , the BBU side device uses the curve indicat 

Before system startup , an administrator configures , on a 45 ing how the uplink SNR changes with the frequency spec 
BBU side , a current service type according to a current trum . 
service configuration , including : configuring channel capac In actual application , alternatively , the system adminis 
ity requirements of a plurality of radio signals that currently trator may perform bearer channel division and define an 
need to be supported , that is , frequency spectrum width and attribute of a bearer channel . 
SNR requirements and a quantity of each type of radio 50 Specifically , the type of the radio signal may be corre 
signals , and marks a service type for each radio signal input sponding to a frequency sub - band ( including a carrier loca 
port . Generally , one service type is corresponding to one tion and a frequency spectrum width ) . Therefore , a downlink 
type of radio signals , and service types are in a one - to - one frequency band or an uplink frequency band supported by 
correspondence with types of radio signals . Each service the optical network may be divided according to the type of 
type or each type of radio signals is corresponding to one 55 the radio signal . A frequency band except the fixed carrier 
channel capacity requirement , that is , one frequency spec occupied by the management channel may be divided into 
trum width requirement and one SNR requirement . frequency sub - bands of a quantity that is consistent with that 

For example , there are three types of currently supported of types . A width of a frequency sub - band corresponding to 
radio signals : a first type of radio signals W1 , a second type each type may be determined according to the channel 
of radio signals W2 , and a third type of radio signals W3 . 60 capacity requirement of each type of radio signals . There 
There are two radio signals W1 : W11 and W12 . There are fore , frequency sub - bands may be the same or may be 
three radio signals W2 : W21 , W22 , and W23 . There are two different . For example , if the frequency spectrum width 
radio signals W3 : W31 and W32 . A frequency spectrum required by the first type of radio signals W1 is F1 , and the 
width of the radio signal W1 is F1 , and an SNR requirement SNR requirement is SNR 1 , a channel capacity of the first 
of the radio signal W1 is SNR 1 . A frequency spectrum 65 type of radio signals W1 may be calculated according to the 
width of the radio signal W2 is F2 , and an SNR requirement Shannon ' s equation . It is assumed that the channel capacity 
of the radio signal W2 is SNR 2 . A frequency spectrum of the first type of radio signals W1 is R1 . Generally , to keep 
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a specific channel capacity margin , a final channel capacity there are seven bearer channels , and there are eight optical 
of the first type of radio signals W1 is R1 + r , and r is greater wavelengths supported by the optical network , one optical 
than 0 . Assuming that an actual SNR obtained by means of wavelength may be allocated to each bearer channel . If there 
measurement is SNRc , it may be finally determined , accord are eight bearer channels , and there are seven optical wave 
ing to the Shannon ' s equation , that a frequency spectrum 5 lengths , there may be two bearer channels with a same 
width of a frequency sub - band occupied by the first type of optical wavelength , and one of the other six optical wave 
radio signals W1 is a result obtained by dividing ( R1 + r ) by lengths is used for each of the other bearer channels . 
log2 ( 1 + SNRC ) . For another example , SNRc is 8 dB smaller Then mapping is performed between a bearer channel 
than SNR 1 . Theoretically , CDMA spread spectrum can identifier ( ID ) and each radio signal input port to form a 
provide a specific gain , and the CDMA spread spectrum can mapping table . The mapping table is a specific storage form 
compensate for the difference . For example , theoretically , of the foregoing correspondence between an input port and 
16 - times spread spectrum can provide a gain of approxi - a bearer channel . 
mately 12 dB . If only one of the two radio signals W11 and Because each wireless input port represents one service 
W12 in the first type of radio signals W1 is transmitted on 15 type , that is , represents one type of radio signals , a corre 
the frequency sub - band , a frequency spectrum width occu - spondence between each wireless input port and each bearer 
pied by the frequency sub - band is F1 * 16 , and a codeword channel may be considered as a correspondence between 
length is 16 . If the two radio signals are transmitted on the each radio signal input from the wireless input port and each 
frequency sub - band , 64 - times spread spectrum can provide bearer channel . 
an 18 dB gain , and in this case , each radio signal has a 9 dB 20 For example , a form of the mapping table is shown in 
gain . Therefore , an SNR requirement of each radio signal Tab Table 2 . can be satisfied . In this case , a frequency spectrum width 
occupied by the frequency sub - band is F1 * 64 , and a code TABLE 2 word length is 64 . 

A plurality of radio signals in each type of radio signals 25 Radio signal input port Radio signal Bearer channel ID 
may be corresponding to a group of codewords , and the Port 1 W11 group of codewords are orthogonal to each other and have Port 2 W12 
a same length . The plurality of radio signals in each type of Port 3 
radio signals require a same channel capacity , and therefore , Port 4 W22 

Port 5 W23 may be corresponding to one codeword group . 
Port 6 The foregoing example is still used for description . The Port 7 W32 first type of radio signals W1 is corresponding to a first 

frequency sub - band C1 , the second type of radio signals W2 
is corresponding to a second frequency sub - band C2 , and the A column in which the radio signal is located may not 
third type of radio signals W3 is corresponding to a third as exist in an actual mapping table , and in this specification , the 
frequency sub - band C3 . A codeword corresponding to the column exists only to facilitate description of a correspon 
radio signal W11 is code 1 , and a codeword corresponding dence between a bearer channel and each of a radio signal 
to the radio signal W12 is code 2 , where code 1 and code 2 and an input port . 
have a same length and are orthogonal to each other . A Therefore , when the radio signal is received by using the 
codeword corresponding to the radio signal W21 is code 3 , an input port , for example , the radio signal W11 is received by 
a codeword corresponding to the radio signal W22 is code using an input port port 1 , it may be determined , according 
4 , and a codeword corresponding to the radio signal W23 is to the correspondence ( for example , as shown in Table 2 ) 
code 5 , where code 3 , code 4 , and code 5 have a same length between an input port and a bearer channel , that a bearer 
and are orthogonal to each other . A codeword corresponding channel corresponding to the radio signal is a bearer channel 
to the radio signal W31 is code 6 , and a codeword corre - 45 1 . According to predefined attributes ( for example , as shown 
sponding to the radio signal W32 is code 7 . in Table 1 ) of the bearer channel 1 , the attributes of the After the foregoing process , seven bearer channels may be bearer channel 1 include a codeword used for the bearer obtained by means of division . Each bearer channel includes channel 1 : code 1 , a frequency sub - band of the bearer two attributes : a codeword used for the bearer channel and channel 1 : a frequency sub - band C1 , and an optical wave 
a frequency sub - band of the bearer channel . Table 1 is an 50 length : a first optical wavelength . 
attribute table of the seven bearer channels . Then CDMA modulation is performed on the radio signal 

W11 according to the codeword code 1 , and carrier modu TABLE 1 lation is performed on the radio signal W11 according to the 
Bearer channel ID Codeword Frequency sub - band frequency sub - band C1 , to obtain a modulated electrical 

55 signal . Then the modulated electrical signal is modulated to 
Code 1 the first optical wavelength , to obtain a modulated optical 
Code 2 signal . Code 3 
Code 4 It can be learned from the foregoing description that 
Code 5 different - codewords - based CDMA modulation and different 
Code 6 60 carrier modulation are performed on each radio signal , to 
Code 7 obtain a modulated electrical signal , and then the modulated 

electrical signal is modulated to an optical wavelength 
Third attributes of the bearer channels , that is , optical supported by the optical network , to obtain a modulated 

wavelengths of the bearer channels , may be usually allo - optical signal , so that a quantity of deployed optical fibers 
cated according to a quantity of optical wavelengths and a 65 between a BBU side and an RRU side can be greatly 
quantity of bearer channels , or a same wavelength may be reduced . In addition , because there is no need to encapsulate 
used for all the bearer channels . Specifically , assuming that the radio signal , system transmission efficiency is improved . 

C1 
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Further , because the bearer channel in this embodiment of digital radio signal except that no DAC conversion is 
the present invention is determined according to the type of required . Therefore , details are not described herein again . 
the radio signal , the quantity of radio signals , the channel The implementation process of the data transmit end is 
capacity requirement of each type of radio signals , and the described above , and a data receive end performs a reverse 
curve indicating how the actual SNR obtained by means of 5 operation of the transmit end . Specifically , the data receive 
measurement changes with the frequency spectrum , bearer end restores a received optical signal to an electrical signal ; 
channels that satisfy SNR requirements of different radio performs filtering and frequency modulation to obtain a 
signals can be provided for the different radio signals . That baseband signal , that is , obtains the signal from a carrier by is , the solution in this embodiment of the present invention means of demodulation ; then performs CDMA demodula provides a reliable fronthaul bearer channel . 10 tion ; and then outputs , from a corresponding output port , a The example of defining the bearer channel is described first radio signal obtained by means of demodulation to a above . In actual application , another manner may be used to 
define the bearer channel , provided that the bearer channel corresponding RRU . 
includes the foregoing three attributes and two bearer chan Specifically , one signal ID may be allocated to each radio 
nels are different from each other in terms of at least one 15 signal , and both an input port for inputting each radio signal 
attribute . This is not specifically limited in the present and an output port for outputting each radio signal are 
invention . For example , at least one bearer channel is predetermined . The BBU side device and the RRU side 
directly determined according to a type of a radio signal , a device may interact with each other by using the manage 
quantity of radio signals , and a channel capacity requirement ment channel , and send each radio signal to each other by 
of each type of radio signals , where attributes of each bearer 20 using a corresponding input port and output port , so that 
channel include a codeword used for the bearer channel , a when obtaining a radio signal by means of demodulation , the 
frequency sub - band of the bearer channel , and an optical receive end can output , from a corresponding output port , 
wavelength of the bearer channel ; and then the correspon the radio signal to a corresponding RRU according to a 
dence between each input port and the at least one bearer correspondence between a signal ID and an output port . 
channel is generated . 25 Certainly , because input ports are in a correspondence with 

Optionally , if the correspondence is a correspondence output ports , a relationship between the output port and the 
between an input port and an uplink bearer channel , the bearer channel may be added to the foregoing correspon 
BBU side device may further send the correspondence to the dence . Therefore , the receive end may output , according to 
RRU side device , so that the RRU side device determines a the correspondence between an output port and a bearer 
bearer channel of an uplink radio signal . Further , the BBU 30 channel from an output port corresponding to a bearer 
side device may send a correspondence between an input channel , a radio signal obtained after CDMA demodulation , 
port and a downlink bearer channel to the RRU side device , so as to implement communication between the BBU and 
so that the RRU side device can demodulate a signal based the RRU . 
on the correspondence . Based on a same invention concept , an embodiment of the 

Specifically , the BBU side device sends the correspon - 35 present invention further provides a data transmission appa 
dence to the RRU side device by using the management ratus to implement the method shown in FIG . 3 . As shown 
channel . in FIG . 5 , the data transmission apparatus includes : a 

In actual application , the method in this embodiment of processing unit 201 , configured to : obtain a radio signal by 
the present invention may be used to transmit an analog using an input port ; determine , according to a correspon 
signal , or may be used to transmit a digital signal . The 40 dence between an input port and a bearer channel , a bearer 
following uses an example to describe an implementation channel corresponding to the radio signal ; and perform 
process of the data transmission method in this embodiment CDMA modulation on the radio signal according to a 
of the present invention . codeword corresponding to the bearer channel and perform 

When radio signals are digital signals existing before carrier modulation on the radio signal according to a fre 
quadrature modulation , for example , include two digital 45 quency sub - band of the bearer channel , to obtain a modu 
signals I and Q , it may be considered that two radio signals lated electrical signal ; and modulate the modulated electrical 
are input from two input ports . signal to an optical wavelength corresponding to the bearer 

In step 102 , a corresponding bearer channel is determined channel , to obtain a modulated optical signal ; and an optical 
for each of the two digital signals , and then step 103 is sending unit 202 , configured to send the modulated optical 
performed , that is , the two digital signals are modulated 50 signal to an optical network . 
according to attribute information of respective bearer chan - Optionally , the processing unit 201 is configured to : 
nels , to obtain two modulated optical signals . Then step 104 measure a channel , to obtain information indicating how an 
is performed , that is , the two modulated optical signals are SNR changes with a frequency spectrum ; determine at least 
sent in the optical network . one bearer channel according to a configured type of a radio 

Optionally , codewords of the two bearer channels corre - 55 signal , a configured quantity of each type of radio signals , a 
sponding to the two digital signals are orthogonal to each configured channel capacity requirement of each type of 
other . CDMA modulation is performed on the two signals , radio signals , and the information indicating how the SNR 
and then signals obtained after the CDMA modulation are changes with the frequency spectrum ; and generate the 
converted , by using a digital - to - analog converter ( DAC ) , to correspondence between each input port and the at least one 
an analog domain for carrier modulation , to obtain two 60 bearer channel . 
modulated electrical signals . Then the modulated electrical Optionally , the processing unit 201 is configured to : 
signals are modulated to optical wavelengths of the bearer determine at least one bearer channel according to a con 
channels . figured type of a radio signal , a configured quantity of each 

A case in which a radio signal is a digital signal obtained type of radio signals , and a configured channel capacity 
after quadrature modulation is the same as that of the 65 requirement of each type of radio signals ; and generate the 
foregoing digital radio signal , and a case in which a radio correspondence between each input port and the at least one 
signal is an analog signal is the same as that of the foregoing bearer channel . 
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Optionally , the optical sending unit 202 is further config - radio signals , and the information indicating how the SNR 

ured to : send a reference signal ; and receive , by using a changes with the frequency spectrum ; and generate the 
management channel , a measurement result generated based correspondence between each input port and the at least one 
on the reference signal , where a codeword and a carrier that bearer channel . 
are used for the management channel are fixed . 5 Optionally , the processor 302 is further configured to : 

The processing unit 201 is further configured to deter - determine at least one bearer channel according to a con 
mine , according to the measurement result , the information figured type of a radio signal , a configured quantity of each 
indicating how the SNR changes with the frequency spec type of radio signals , and a configured channel capacity 
trum . requirement of each type of radio signals ; and generate the 

Optionally , the optical sending unit 202 is further config - 10 correspondence between each input port and the at least one 
ured to send the correspondence to a receive end by using a bearer channel . 
management channel , so that the receive end demodulates Optionally , the optical transceiver 304 is further config 
the modulated optical signal according to the correspon - ured to : send a reference signal to the receive end device ; 
dence , where a codeword and a carrier that are used for the and receive , by using a management channel , a measure 
management channel are fixed . 15 ment result generated based on the reference signal , where 

Optionally , the apparatus further includes an optical a codeword and a carrier that are used for the management 
receiving unit , configured to receive the correspondence by channel are fixed . 
using a management channel , where a codeword and a The processor 302 is configured to obtain , according to 
carrier that are used for the management channel are fixed . the measurement result , the information indicating how the 

Various variations and specific instances in the data 20 SNR changes with the frequency spectrum . 
transmission method in the foregoing embodiment shown in Optionally , the optical transceiver 304 is further config 
FIG . 3 are also applicable to the data transmission apparatus ured to send the correspondence to the receive end device by 
in this embodiment . With the foregoing detailed descriptions using a management channel , so that the receive end device 
of the data transmission method , a person skilled in the art demodulates the modulated optical signal according to the 
can clearly understand an implementation of the data trans - 25 correspondence , where a codeword and a carrier that are 
mission apparatus in this embodiment . Therefore , for con - used for the management channel are fixed . 
ciseness of the specification , details are not described herein Optionally , the optical transceiver 304 is further config 
again . ured to receive the correspondence by using a management 

Based on a same invention concept , an embodiment of the channel , where a codeword and a carrier that are used for the 
present invention further provides a network side device to 30 management channel are fixed . 
implement the method shown in FIG . 3 . As shown in FIG . Optionally , the network side device is a BBU side device , 
6 , the network side device includes an input port 301 , a and the receive end device is an RRU side device ; or 
processor 302 , a modem 303 , an optical transceiver 304 , and the network side device is an RRU side device , and the 
a memory 305 . The processor 302 may be specifically a receive end device is a BBU side device . 
central processing unit or an application - specific integrated 35 Various variations and specific instances in the data 
circuit ( ASIC ) , or may be one or more integrated circuits transmission method in the foregoing embodiment shown in 
configured to control program execution , or may be a FIG . 3 are also applicable to the network side device in this 
hardware circuit developed by using a field programmable embodiment . With the foregoing detailed descriptions of the 
gate array ( FPGA ) . There may be one or more memories data transmission method , a person skilled in the art can 
305 . The memory 305 may include a read - only memory 40 clearly understand an implementation of the network side 
( ROM ) , a random access memory RAM ) , and a magnetic device in this embodiment . Therefore , for conciseness of the 
disk storage . The optical transceiver 304 may include an specification , details are not described herein again . 
optical receiver and an optical transmitter that are physically One or more technical solutions provided in the embodi 
independent of each other or integrated together . There may m ents of this application have at least the following tech 
be one or more input ports 301 . 45 nical effects or advantages : 

Specifically , the input port 301 is configured to receive a Each input port is corresponding to one bearer channel , 
radio signal . The processor 302 is configured to determine , and each bearer channel includes three attributes : a code 
according to a correspondence between an input port and a word used for each bearer channel , a frequency sub - band of 
bearer channel , a bearer channel corresponding to the radio each bearer channel , and an optical wavelength of each 
signal . The modem 303 is configured to : perform CDMA 50 bearer channel . Then different - codewords - based CDMA 
modulation and carrier modulation on the radio signal modulation and different carrier modulation are performed 
according to a codeword and a frequency sub - band that are on each radio signal , to obtain a modulated electrical signal , 
corresponding to the bearer channel , to obtain a modulated and then the modulated electrical signal is modulated to an 
electrical signal ; and modulate the modulated electrical optical wavelength supported by an optical network , to 
signal to an optical wavelength corresponding to the bearer 55 obtain a modulated optical signal . Because there is no need 
channel , to obtain a modulated optical signal , where the to encapsulate the radio signal , and an amount of to - be 
optical wavelength is an optical wavelength supported by an transmitted invalid data is reduced , system transmission 
optical network that connects the network side device and a efficiency is improved . Further , because radio signals are 
receive end device . The optical transceiver 304 is configured distinguished from each other by using codewords and / or 
to send the modulated optical signal to the optical network . 60 carriers , one separate optical fiber is optional between an 

Optionally , the processor 302 is further configured to : RRU and a BBU , on the premise that at least only one 
obtain a measurement result of a channel , where the mea - optical fiber is required in an entire network . Therefore , a 
surement result includes information indicating how an SNR quantity of deployed optical fibers between a BBU side and 
changes with a frequency spectrum ; determine at least one an RRU side can be greatly reduced 
bearer channel according to a configured type of a radio 65 Obviously , a person skilled in the art can make various 
signal , a configured quantity of each type of radio signals , a modifications and variations to the present invention without 
configured channel capacity requirement of each type of departing from the spirit and scope of the present invention . 
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The present invention is intended to cover these modifica a modem , the modem configured to : 
tions and variations provided that they fall within the scope perform Code Division Multiple Access ( CDMA ) 
of protection defined by the following claims and their modulation and carrier modulation on the radio equivalent technologies . signal according to the codeword and the frequency 
What is claimed is : sub - band corresponding to the bearer channel to 
1 . A data transmission method , comprising : obtain a modulated electrical signal , wherein the determining at least one bearer channel according to a CDMA modulation is performed according to the configured type of a radio signal , a configured quantity codeword associated with the bearer channel , and of each type of radio signals , and a configured channel wherein the carrier modulation is performed accord capacity requirement of each type of radio signals ; 10 ing to the frequency sub - band associated with the establishing a correspondence between an input port and bearer channel ; and a bearer channel ; 
obtaining a radio signal by an input port ; modulate the modulated electrical signal to the optical 
determining , based on the correspondence between an wavelength associated with the bearer channel to 

input port and a bearer channel , a bearer channel 15 obtain a modulated optical signal , wherein the opti 
corresponding to the radio signal ; cal wavelength is an optical wavelength supported 

performing Code Division Multiple Access ( CDMA ) by an optical network that connects the network side 
modulation and carrier modulation on the radio signal device and a receive end device ; and 
according to a codeword and a frequency sub - band an optical transceiver , the optical transceiver configured 
corresponding to the bearer channel to obtain a modu - 20 to send the modulated optical signal to the optical 
lated electrical signal ; network . 

modulating the modulated electrical signal to an optical 7 . The network side device according to claim 6 , wherein 
wavelength corresponding to the bearer channel to the at least one processor is further configured to : 
obtain a modulated optical signal ; and obtain a measurement result of a channel , wherein the 

sending the modulated optical signal to an optical net - 25 measurement result comprises information indicating 
work . how a signal - to - noise ratio ( SNR ) changes with a 

2 . The method according to claim 1 , wherein the method frequency spectrum ; 
further comprises : determine at least one bearer channel according to the 
measuring a channel to obtain information indicating how information indicating how the SNR changes with the 

a signal - to - noise ratio ( SNR ) changes with a frequency 30 frequency spectrum ; and 
spectrum ; establish the correspondence between an input port and a 

determining at least one bearer channel according to the bearer channel . 
information indicating how the SNR changes with the 8 . The network side device according to claim 6 , wherein 
frequency spectrum ; and the at least one processor is further configured to : 

establishing the correspondence between an input port 35 determine at least one bearer channel according to a 
and a bearer channel . configured type of a radio signal , a configured quantity 

3 . The method according to claim 1 , wherein the method of each type of radio signals , and a configured channel 
further comprises : capacity requirement of each type of radio signals ; and 
sending the correspondence to a receive end by a man establish the correspondence between an input port and a 
agement channel , wherein the receive end demodulates 40 bearer channel . 
the modulated optical signal according to the corre 9 . The network side device according to claim 6 , wherein 
spondence , wherein a codeword and a carrier used for the optical transceiver is further configured to send the 
the management channel are fixed . correspondence to the receive end device by a management 

4 . The method according to claim 1 , wherein the method channel , wherein the receive end device demodulates the 
further comprises : 45 modulated optical signal according to the correspondence , 

receiving the correspondence by a management channel , and wherein a codeword and a carrier used for the manage 
wherein a codeword and a carrier used for the man - ment channel are fixed . 
agement channel are fixed . 10 . The network side device according to claim 6 , wherein 

5 . The method according to claim 2 , wherein measuring the optical transceiver is further configured to receive the 
the channel comprises : 50 correspondence by a management channel , wherein a code 

sending a reference signal ; word and a carrier used for the management channel are 
receiving , using a management channel , a measurement fixed . 

result generated based on the reference signal , wherein 11 . The network side device according to claim 6 , 
a codeword and a carrier used for the management wherein : 
channel are fixed ; and 55 the network side device is a baseband unit ( BBU ) side 

determining , according to the measurement result , the device , and the receive end device is a remote radio unit 
information indicating how the SNR changes with the ( RRU ) side device ; or 
frequency spectrum . the network side device is a RRU side device , and the 

6 . A network side device , comprising : receive end device is a BBU side device . 
an input port , the input port configured to receive a radio 60 12 . The network side device according to claim 7 , 

signal ; wherein : 
at least one processor , the at least one processor config the optical transceiver is further configured to : 

ured to determine , based on a correspondence between send a reference signal to the receive end device ; and 
an input port and a bearer channel , a bearer channel receive , by a management channel , a measurement 
corresponding to the radio signal , wherein the bearer 65 result generated based on the reference signal , 
channel is associated with a codeword , a frequency wherein a codeword and a carrier used for the 
sub - band , and an optical wavelength ; management channel are fixed ; and 
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the at least one processor is configured to : determining at least one bearer channel according to the 

obtain , according to the measurement result , the infor information indicating how the SNR changes with the 
mation indicating how the SNR changes with the frequency spectrum ; and 
frequency spectrum . establishing the correspondence between an input port 

13 . A data transmission method , comprising : 5 and a bearer channel . obtaining a radio signal by an input port ; 15 . The method according to claim 13 , wherein the determining , based on a correspondence between an input 
port and a bearer channel , a bearer channel correspond method further comprises : 
ing to the radio signal , wherein the bearer channel is sending the correspondence to a receive end by a man 
associated with a codeword , a frequency sub - band , and agement channel , wherein the receive end demodulates 10 an optical wavelength ; the modulated optical signal according to the corre 

performing Code Division Multiple Access ( CDMA ) spondence , wherein a codeword and a carrier used for 
modulation and carrier modulation on the radio signal the management channel are fixed . 
according to the codeword and the frequency sub - band 16 . The method according to claim 13 , wherein the 
corresponding to the bearer channel to obtain a modu 5 method further comprises : lated electrical signal , wherein the CDMA modulation 15 receiving the correspondence by a management channel , is performed according to the codeword associated with wherein a codeword and a carrier used for the man the bearer channel , and wherein the carrier modulation agement channel are fixed . is performed according to the frequency sub - band 17 . The method according to claim 14 , wherein measuring associated with the bearer channel ; 

modulating the modulated electrical signal to the optical 20 - 20 the channel comprises : 
wavelength associated with the bearer channel to obtain sending a reference signal ; 
a modulated optical signal ; and receiving , using a management channel , a measurement 

sending the modulated optical signal to an optical net result generated based on the reference signal , wherein 
a codeword and a carrier used for the management work . 

14 . The method according to claim 13 , wherein the 25 channel are fixed ; and 
method further comprises : determining , according to the measurement result , the 

measuring a channel to obtain information indicating how information indicating how the SNR changes with the 
a signal - to - noise ratio ( SNR ) changes with a frequency frequency spectrum . 
spectrum ; 


